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TITLE OF THE INVENTION 
DISK DRIVE 

BACKGROUND OF THE INVENTION 
5 Field of the Invention 

The present invention relates to a disk drive that can 
prevent a clamp arm from pivoting and vibrating even if the 
clamp arm receives vibrations and impacts when it remains in 
standby for waiting for a pivot. . 

10 Description of the Related Art 

A prior art disk drive disclosed in Japanese patent 
application publication (TOKKAIHEI) No. 11-353769 (see 
paragraph numbers [0043] to [0045] and Fig. 11) is provided 
with a locking mechanism for engaging with a pivoting end 

15 portion of a holding base when a playback mechanism for playing 
back a disk is placed at a playback position, and for releasing 
the engagement with the holding base when the playback 
mechanism is placed at a retracted position. Because the prior 
art disk drive is provided with such a locking mechanism, the 

20 prior art disk drive can prevent vertical movements of an arm 
engaged with the holding base when the playback mechanism for 
playing back the disk is placed at the playback position. 

However, when the locking done by the locking mechanism 
is imperfect, vibrations, impacts, or the like imposed on the 

25 holding base in a direction in which the holding base pivots 
can reach the arm engaged with the holding base. In order to 
assist the locking done by the locking mechanism, the prior 
art disk drive is further provided with a locking arm that 
engages with the holding base after the holding base is engaged 

30 with the locking mechanism and a driving mechanism for driving 
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the locking arm, 

A problem with the prior art disk drive constructed as 
mentioned above is that the prior art disk drive has to have 
a locking arm that engages with the holding base and a driving 
5 mechanism for driving the locking arm in addition to the locking 
mechanism in order to prevent the arm engaged with the holding 
base from vibrating, and therefore the structure of the disk 
drive becomes more complicated. 

10 SUMMARY OF THE INVENTION 

The present invention is proposed to solve the 
above-mentioned problems, and it is therefore an object of the 
present invention to provide a disk drive that can prevent a 
clamp arm that remains at a standby position for waiting for 

15 a pivot from pivoting and vibrating without addition of a 
special mechanism. 

In accordance with the present invention, there is 
provided a disk drive including an engagement hook disposed 
on either or both of a playback base and a clamp arm, the 

20 engagement hook engaging with an engagement groove of a fixed 
base when the clamp arm pivots on a slide base so as to return 
to a standby position for waiting for a pivot while the slide 
base slides. 

Therefore, the present invention offers an advantage of 
25 being able to prevent the clamp arm from pivoting and vibrating 
when the clamp arm is placed in a retracted state without 
addition of a special mechanism. 

Further objects and advantages of the present invention 
will be apparent from the following description of the 
30 preferred embodiments of the invention as illustrated in the 
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accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a perspective view showing the structure of 
5 the whole of a disk drive in accordance with embodiment 1 of 
the present invention; 

Fig. 2 is a perspective view showing a playback unit of 
the disk drive in accordance with embodiment 1 of the present 
invention; 

10 Fig. 3 is a top plan view showing the playback unit that 

is placed at a playback position; 

Fig. 4 is a top plan view showing a state in which a slide 
base is sliding; 

Fig. 5 is a top plan view showing a state in which a clamp 
15 arm is pivoting; 

Fig. 6 is a top plan view showing a state in which the 

I 
I 

slide base is returning; 

Fig. 7 is a top plan view showing a state in which the 
slide base is retracted; 
20 Fig. 8 is a top plan view showing a state in which the 

slide base is sliding; 

Fig. 9 is a top plan view showing a state in which the 
clamp arm is pivoting; 

Fig. 10 is a top plan view showing an intermediate state 
25 in which the slide base is sliding; 

Fig. 11 is a top plan view a state in which the clamp 
arm is retracted; 

Fig. 12 is a perspective view showing an intermediate 
state in which the slide base is sliding; 
30 Fig. 13 is a perspective view showing the playback unit 
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that is placed at a standby position for waiting for a pivot; 

Fig. 14 is a bottom view showing a state in which the 
slide base is sliding; 

Fig. 15 is a bottom view showing a state in which the 
5 slide base is retracted; 

Fig. 16 is an exploded perspective view showing the playback 
unit of the disk drive; 

Figs. 17a to 17d are diagrams showing the principle of 
operation of the disk drive of Fig. 1. 

10 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
The invention will now be described with reference to 
the accompanying drawings . 
Embodiment 1 . ' 

15 Fig. 1 is a perspective view showing the whole of a disk 

drive in accordance with embodiment 1 of the present invention, 
and Fig. 2 is a perspective view showing a playback unit of 
the disk drive in accordance with embodiment 1 of the present 
invention. In the figure, a disk 1 is inserted into the disk 

20 drive by way of a disk insertion opening 2 and is held by the 
playback unit 3. A fixed base 11 has an engagement groove 12 
that engages with an engagement hook 16 of a clamp arm 15. A 
slide base 13 is slidably disposed with respect to the fixed 
base 11 and a playback base 14 is pivotably disposed with 

25 respect to the slide base 13, and a turntable on which the disk 
1 is placed is disposed on the playback base 14. The clamp 
arm 15 is pivotably disposed with respect to the slide base 
13. The clamp arm 15 clamps the disk 1 when the disk 1 is placed 
at a playback position. The engagement hook 16 of the clamp 

30 arm 15 engages with the engagement groove 12 of the fixed base 
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11 while the clamp arm 15 returns to a standby position at which 
the clamp arm 15 remains on standby for waiting for a pivot. 
When the clamp arm 15 returns to the standby position, the slide 
base 13 slides while the clamp arm 15 pivots on the slide base 
5 13, so that the engagement hook 16 of the clamp arm is engaged 
with the engagement groove 12 of the fixed base 11. 

Next, a description will be made as to an operation of 
the disk drive in accordance with embodiment 1 of the present 
invention. The principle of operation of the disk drive will 

10 be explained first. When the clamp arm 15 returns from the 
playback position at which the disk 1 is reproduced (refer to 
Fig. 17a) to the standby position (refer to Fig. 17c) , the clamp 
arm 15 pivots clockwise as shown in Fig. 17b. However, only 
the pivoting of the clamp arm 15 doesn't make it possible for 

15 the engagement hook 16 of the clamp arm 15 to be engaged with 
the engagement groove 12 of the fixed base 11, as shown in Fig. 
17d. 

Then, when the clamp arm 15 finishes pivoting and then 
reaches a predetermined position, the clamp arm 15 starts 

20 pivoting counterclockwise, and the slide base 13 
simultaneously moves in a rightward direction, as shown in Fig. 
17c- As a result, the engagement hook 16 of the clamp arm 15 
is engaged with the engagement groove 12 of the fixed base 11. 
Hereafter, the operation of the disk drive will be 

25 explained in detail. As shown in Fig. 3, when the playback 
base 14 of the playback unit 3 is placed at the playback position 
where the disk 1 is reproduced, the disk 1 is placed on the 
turntable of the playback base 14 and is then clamped by the 
clamp arm 15. In Fig. 3, the disk 1 is not illustrated. When 

30 the slide base 13 then slides on the fixed base 11 so as to 
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move away from a position as shown in Fig. 3 in a leftward 
direction in the figure, the slide base 13 enters a state as 
shown in Fig. 4. When the slide base 13 slides to the position 
of Fig. A, the clamp arm 15 is pushed up against a force applied 
5 thereto and releases the disk 1, and a holding mechanism not 
shown in the figure holds the disk 1 . 

When the clamp arm 15 releases the disk 1, as previously 
mentioned, the clamp arm pivots on the slide base 13, as shown 
in Fig. 5, and the disk 1 is lifted above the playback unit 

10 3 by the holding mechanism not shown in the figure. When the 
slide base 13 then slides on the fixed base 11 in a rightward 
direction in the figure, the engagement hook 16 of the clamp 
arm 15 is engaged with the engagement groove 12 of the fixed 
base 11, as shown in Fig. 6. After the clamp arm 15 is retracted 

15 toward the fixed base, the playback base 14 of the playback 
unit 3 pivots and then moves to a standby position as shown 
in Fig. 7, so that the playback base 14 enters a retracted state 
in which the playback base 14 is retracted in the fixed base. 
Hereafter, the engagement operation of the clamp arm 15 

20 will be explained in detail. Fig. 8 is a top plan view showing 
a state in which the slide base 13 is sliding, and Fig. 16 is 
an exploded perspective view showing the playback unit of the 
disk drive. In the figures, the clamp arm 15 is disposed on 
a pivot base 21 pivotably disposed on the slide base 13. The 

25 clamp arm 15 is pivotably held by the pivot base 21 so that 
the clamp arm can pivot vertically (i.e., in an upward or 
downward direction in the figure) in order to clamp the disk 
1. As shown in Fig. 16, the pivot base 21 has a pin 21a that 
engages with an L-shaped groove 22a formed in a cam plate 22 

30 disposed on the slide base 13. As a result, the pivot base 
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21 can slide in an upward or downward direction or in a rightward 
or leftward direction in the figure in synchronization with 
the movement of the slide base 13, 

The fixed base 11 has a cam plate 2 3 slidably disposed 
5 therein and a driving lever 24 pivotably disposed therein for 
driving the cam plate 23. The cam plate 22 has a pin 22b that 
slidably engages with a groove 23a formed in the cam plate 23. 
The slide base 13 is engaged with a slide groove 11a disposed 
in the fixed base 11. The fixed base 11 has a lever 25 pivotably 
10 disposed therein for sliding the slide base 13 and a slide plate 
26 for driving the lever 25. The lever 25 has a pin 25a 
projecting from an upper surface thereof and being engaged with 
a groove 13a of the slide base 13. 

When the driving lever 24 placed in the state of Fig. 
15 8 pivots in a direction designated by an arrow shown in Fig. 

9, the cam plate 2 3 moves the cam plate 22 in the direction 
of the arrow shown in the figure because the cam plate 23 slides 
in the direction of the arrow shown in the figure. As a result, 
the pivot base 21 engaged with the cam plate 22 and the clamp 

20 arm 15 pivot together and then reach positions as shown in Fig. 

10. On the other hand, when the slide plate 26 slides in the 
direction of the arrow and a rack 2 6b of the slide plate 2 6 
is then engaged with a pinion 25b of the lever 25, the lever 
25 pivots and therefore makes the slide base 13 slide. At the 

25 same time when the slide base 13 is made to slide, the driving 
lever 24 pivots in the direction of the arrow shown in the figure 
and therefore makes the cam plate 23 slide in the direction 
of the arrow shown in the figure. As a result, the cam plate 

22 is made to slide in a direction opposite to the direction 
30 of the arrow, and the clamp arm 15 is made to pivot in a direction 
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opposite to the direction in which the clamp arm is moved to 
the retracted position in synchronization with the sliding of 
the slide base 13, This synchronized movement of the clamp 
arm makes it possible to keep the engagement hook 16 of the 
5 clamp arm 15 at a constant distance from the fixed base 11. 
After that, the sliding operation of the slide base 13 is 
finished, the engagement hook 16 of the clamp arm 15 is engaged 
with the fixed base 11 and the clamp arm 15 is completedly locked 
with respect to all directions, as shown in Fig. 11. 

10 Fig. 12 shows a relationship between the engagement hook 

16 and the engagement groove 12 while the slide base 13 slides, 
and Fig. 13 shows a relationship between the engagement hook 
16 and the engagement groove 12 when the slide base 13 is placed 
in the retracted state. While the slide base 13 slides, the 

15 engagement hook 16 is engaged with the engagement groove 12 
of the fixed base 11 in synchronization with the 
above-mentioned synchronized operation of the clamp arm. When 
the slide base 13 is placed in the retracted state, the 
engagement hook 16 is completely engaged with the engagement 

20 groove 12 and therefore vertical movements of the engagement 
hook 16 are restrained by the engagement groove 12. 
Simultaneously, the pivoting operation of the engagement hook 
16 is restrained because the engagement hook 16 gets caught 
in the engagement groove 12 of the fixed base 11. 

25 Finally, the synchronization between the sliding 

operation of the slide base and the pivoting operation of the 
clamp arm will be explained. Fig. 14 is a bottom view showing 
a state in which the slide base is sliding, and Fig. 15 is a 
bottom view showing the retracted state in which the clamp arm 

30 is retracted. A cam gear 31 for driving the clamp arm, a cam 
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gear 32 for driving the slide base, and a cam gear 33 for driving 
the playback base are arranged on a lower surface of the fixed 
base 11. The cam gear 31 for the clamp arm and the cam gear 
32 for the slide base engage with each other. The cam gear 32 
5 for the slide base and the cam gear '33 for the playback, base 
engage with each other. 

When a driving mechanism not shown in the figure drives 
the cam gear 31 for the clamp arm, the three cam gears rotate 
in synchronization with one another. A pin 24a of the driving 

10 lever 24 engages with a cam groove 31a of the cam gear 31 for 
the clamp arm, and a movement of the driving lever 24, which 
is caused as a driving force by the cam groove 31a, makes the 
clamp arm 15 pivot, as previously mentioned. A pin 26a of the 
slide plate 2 6 engages with a cam groove 32a of the cam gear 

15 32 for the slide base, and a movement of the slide plate 26, 
which is caused as a driving force by the cam groove 32a, makes 
the lever 25 pivot and hence the slide base 13 slide, as 
previously mentioned. A pin 34a of a playback base pivoting 
lever for making the playback base pivot engages with a groove 

20 33a of the cam gear 33 for the playback base, and a movement 
of the playback base pivoting lever, which is caused as a 
driving force by the cam groove 33a, makes the playback base 
14 pivot. By matching the timing of the pivoting operation 
of the clamp arm 15 with the timing of the sliding operation 

25 of the slide base 13 using the cam groove 31a of the cam. gear 

31 for the clamp arm and the cam groove 32a of the cam gear 

32 for the slide base, the engagement hook 16 and the engagement 
groove 12 can be engaged with each other. 

As can be seen from the above description, in accordance 
30 with this embodiment 1, when the clamp arm 15 is placed at the 
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playback position where the disk 1 is played back, the clamp 
arm 15 clamps the disk 1, and, when returning to the standby 
position, the clamp arm 15 pivots on the slide base 13 while 
the slide base 13 slides in synchronization with the pivoting 
5 of the clamp arm, and this synchronization between the pivoting 
o£ the clamp arm and the sliding of the slide base results in 
an engagement of the engagement hook 16 of the clamp arm 15 
with the engagement groove 12 of the fixed base 11. Therefore, 
the present embodiment offers an advantage of being able to 

10 prevent the clamp arm 15 from pivoting and vibrating when the 
clamp arm 15 is placed in the retracted state. without addition 
of a special mechanism. 

Furthermore, in accordance with this embodiment 1, the 
clamp arm 15 is disposed on the slide base 13 by way of the 

15 pivot base 21 slidably and pivotably disposed on the slide base 
13. Therefore, the present embodiment offers another 
advantage of being able to improve the degree of the engagement 
of the clamp arm 15 with the fixed base 11 without addition 
of a special mechanism. 

20 In accordance with this embodiment 1, the fixed base 11 

and the clamp arm 15 engage with each other, as previously 
mentioned. In a variant of this embodiment, the playback base 
14 can be disposed on the slide base 13 by way of a pivot base 
slidably and pivotably disposed on the slide base 13, and an 

25 engagement hook formed in the playback base 14 can be engaged 
with an engagement groove of the fixed base 11. As a result, 
the variant offers an advantage of being able to prevent the 
playback base 14 from pivoting and vibrating when the playback 
base 14 is placed in a retracted state. 

30 Many widely different embodiments of the present 
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invention may be constructed without departing from the spirit 
and scope of the present invention. It should be understood 
that the present invention is not limited to the specific 
embodiments described in the specification, except as defined 
in the appended claims. 



